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The Patent Application of 

Jerome Thomas Fink and 
Rodney Lee Hagman 

for a 

MECHANISM FOR MOUNTING A SOIL LEVELING DEVICE 

Field of the Invention 

[0001] This invention relates to a mechanism for mounting a soil leveling device 
such as a reel to a leveling attachment. 

Background of the Invention 

[0002] A field cultivator in combination with a leveling attachment is used to 
disrupt, loosen and finally level soil in preparation for planting. Leveling 
attachments often include a rolling basket or reel and are typically mounted to a 
mounting arm at the trailing end of a field cultivator by a pivoting carrier arm. A 
reel typically includes a pattern of transverse, radially spaced ribs carried by 
generally circular plates which rotate about an axis. Such leveling devices are 
normally operated in a lowered position and typically include fixed down pressure 
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spring mountings which press down on the leveling device as it moves across the 
ground. Fixed down pressure spring mountings work well in dry soil conditions 
where dry, hard clods are present. Under down pressure, the reel penetrates slightly 
below the soil surface, breaks up the dry hard clods or pushes them beneath the 
surface. During dry soil conditions, the reel does not become clogged. However, in 
wet conditions, the down pressure is not needed to break up relatively wet clods 
and the penetrating reel under down pressure tends to clog with mud. In other soil 
conditions, it is possible to work the soil too finely, in such cases it would also be 
advantageous to have a reel that applies less down pressure. 



Brief Description of the Invention 

[0003] In an embodiment of the present invention the aforementioned problem is 
addressed by providing a floating mechanism for mounting a leveling device such 
as a reel to the leveling attachment. The floating mechanism has a fixed setting and 
a floating setting. When in the fixed setting, the reel is biased to penetrate the soil 
surface. When in the floating setting, the reel is not biased to penetrate the soil 
surface but is free to roll along the top of the soil surface. When the mechanism is 
in the floating setting, the reel does not accumulate wet soil during wet conditions 
and even spins faster to better release wet soil. 

[0004] The floating mechanism includes a rearwardly extending carrier arm which 
supports the leveling device at its distal end and which is pivotably connected at its 
proximal end to the mounting arm of the leveling attachment. The carrier arm 
pivots between a lowered position in which the soil leveling device may penetrate 
the soil surface and a raised position in which the soil leveling device is raised 
above the lowered position. A connecting link is mounted to the mounting arm of 
the leveling attachment and a spring assembly extends between the link and the 
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carrier arm. The connecting link is selectively operable in either a fixed setting or a 
floating setting. When the connecting link is in the fixed setting, the spring 
assembly biases the carrier arm with a downward force. When the connecting link 
is in the floating setting, the connecting link is free to move so that the leveling 
5 device can swing upwardly free of bias from the spring assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] FIG. 1 is a side view of a field cultivator combined with a leveling 
10 attachment including a rear mounted soil leveling device. 

[0006] FIG. 2 is a side view of the rear portion of the field cultivator and leveling 
attachment shown in FIG. 1 . 

15 [0007] FIG. 3 is a top view of rear portion of the field cultivator and leveling 

attachment shown in FIG. 2. 

[0008] FIG. 4 is an perspective view of the floating mechanism. 

20 [0009] FIG. 5 is an exploded perspective view of the floating mechanism. 

[0010] FIG. 6 a top view of the floating mechanism shown in the fixed setting. 

[001 1] FIG. 7 a partially sectioned side view of the floating mechanism taken from 
25 plane 7-7 of FIG. 6. 

[0012] FIG. 8 A a partially sectioned side view of the floating mechanism shown 
with the linkage in the fixed setting and with the carrier arm raised. 
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[0013] FIG. 8B a partially sectioned side view of the floating mechanism shown 
with the linkage in the floating setting and with the carrier arm raised. 

DETAILED DESCRIPTION 

[0014] Turning now to the drawings, wherein like reference numerals identify 
identical or corresponding elements, and more particularly to FIG. 1 thereof, a 
floating mechanism 10 is shown connecting between a mounting arm 4 of a 
leveling attachment 3B and a soil leveling device 7. The arrangement shown in 
FIG. 1 includes a field cultivator 3 A and a leveling attachment 3B. In this example, 
field cultivator 3A includes a pattern of shanks 3C and an optional pattern of discs 
3D shown in phantom. Also, in this example, leveling attachment 3B is mounted to 
field cultivator 3 A by mounting arm 4 which also supports a pattern of spring 
loaded tines 4A. Soil leveling device 7 is attached to the trailing end of mounting 
arm 4 by floating mechanism 10. 

[0015] FIG. 2 provides a close up view which shows the trailing end of field 
cultivator 3 A and leveling attachment 3B shown in relation to soil surface 8. FIG. 
3 is a top view of the structures illustrated in FIG. 2. FIG. 3 illustrates that, in this 
example, soil leveling device 7 is a reel used for smoothing soil surfaces. Soil 
leveling device 7 includes a reel support member 7 A, a reel 7B which further 
includes end plates 7C, support plates 7D and transverse ribs 7E. As can be seen in 
FIG. 3, soil leveling device 7 is supported at two locations by two substantially 
identical floating mechanisms 10. Those skilled in the art will appreciate that the 
structures presented in FIGs. 2 and 3 may be repeated in a side by side fashion to 
devise an extensive apparatus for cultivating and leveling soil. 
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[0016] FIGs. 4 - 8B show a floating mechanism 10 in accordance with an 
embodiment of the present invention. FIG. 4 shows that floating mechanism 10 
includes left and right mounting plates 12A and 12B, carrier arm 20, lugs 24 A and 
24B, a spring assembly 30 and connecting links 50A and SOB. As can be best seen 
in FIG. 4, left and right mounting plates 12A and 12B are fixed to mounting arm 4 
of leveling attachment 3B and should be understood as physical extensions of 
mounting arm 4. 

[0017] The details associated with carrier arm 20 can be best understood by 
referring to FIG. 5. Carrier arm 20 is mounted to left and right mounting plates 
12A and 12B by a carrier arm mounting bolt 26 which passes through 
corresponding holes in left and right mounting plates 12A and 12B and carrier arm 
20. Carrier arm 20 includes a spacer sleeve 26A which locates carrier arm 20 in a 
transverse direction. Spacer sleeve 26A receives a bushing 26B which in tern 
receives mounting bolt 26. Carrier arm 20 is also limited in its downward 
movement (or clockwise movement as seen in FIG. 5) by a stop bolt 28 which also 
carries a sleeve 2 8 A. At the distal end of carrier arm 20 is a mounting plate 22 for 
mounting a leveling device such as leveling device or reel 7 shown in FIGs. 2 and 
3. 

[0018] Spring assembly 30 is a spring member which biases carrier arm 20 in the 
position shown in FIGs. 4 and 7. Spring assembly 30 is shown most clearly in FIG. 
5. FIG. 5 shows that spring assembly 30 includes a rod 32 having a head 32A at its 
distal end, a fixed trunnion fitting 34 at the proximal end of rod 32, a sliding 
trunnion fitting 36 at the distal end of rod 32, a retaining washer 38 at the distal end 
of rod 32 and a spring retaining nut 42 located toward fixed trunnion fitting 34. A 
spring 40 biases sliding trunnion fitting 36 away from retaining nut 42 and against 
retaining washer 38. In this embodiment, spring 40 is preferably compressed 
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slightly or pre-loaded when in the position shown in FIGs. 4 and 7 and therefore 
resists trunnion fitting 36 with an initial force. Spring assembly 30 is arranged 
relative to carrier arm 20 such that spring 40 compresses slightly when carrier arm 
20 initially pivots away from stop bolt 28. Spring assembly 30 is also arranged 
relative to carrier arm 20 such that spring 40 is compressed by a substantially 
constant amount as carrier arm 20 pivots away from stop bolt 28 thereby providing 
a substantially constant amount of down pressure. The initial deflection and 
therefore the initial resisting force of spring 40 can be adjusted by moving retaining 
nut 42 toward or away from fixed trunnion fitting 34. 

[0019] Spring assembly 30 is mounted to carrier arm 20 at its distal end by right 
and left lugs 24 A and 24B which have holes for receiving a pair of bosses 36A and 
36B extending from opposite sides of sliding trunnion fitting 36. Spring assembly 
30 is mounted to right and left mounting plates 12A and 12B at its proximate end 
by a connecting link including left and right links 50A and SOB. Links 50A and 
SOB also have holes for receiving a pair of bosses 34A and 34B extending from 
opposite sides of fixed trunnion fitting 34. 

[0020] Links 50A and 50B are bolted together and held in a spaced relationship by 
a transverse bolt 53 and spacer 53 A such that they act as a single connecting link 
between mounting arm 4 and spring assembly 30. Links 50A and SOB each have 
connecting end portions where holes 51 A and 5 IB receive bosses 34 A and 34B of 
fixed trunnion fitting 34. Links 50A and 50B also include pivoting end portions 
where they are mounted to left and right mounting plates 12A and 12B and thus, by 
extension, to mounting arm 4 by a link bolt 52. A set of spacers including left, 
center and right spacers 52A, 52B and 52C maintain the proper transverse spacing 
of connecting links 50A and SOB on link bolt 52. 
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[0021] Links 50 A and SOB can be arranged in either a fixed setting or a floating 
setting. Links 50A and SOB can be arranged in a fixed setting by inserting a 
locking pin 54 through holes 54 A and 54B in mounting plates 12A and 12B and 
holes 54C and 54D in links 50A and 50B. A cotter key 54E should be inserted at 
the end of locking pin 54 to secure locking pin 54. When links 50A and 50B are in 
the fixed setting, carrier arm 20 encounters the biasing force of spring 40 as it lifts 
away from stop bolt 28. This increases the down pressure on carrier arm 20 and 
any soil leveling device that may be attached to carrier arm 20. Links 50A and 50B 
can be arranged in a floating setting by inserting a locking pin 54 through holes 
56 A and 56B in mounting plates 12A and 12B instead of through the holes 
described above. When links 50A and SOB are in the floating setting, they are free 
to rotate about link bolt 52 until they encounter lock pin 54. When links 50A and 
SOB are in the floating setting, carrier arm 20 encounters no resistive force from 
spring 40 as it rotates away from stop bolt 28 until links 50A and SOB encounter 
locking pin 54. This limits the down pressure on carrier arm 20 and any soil 
leveling device that may be attached to carrier arm 20 to the weight of leveling 
device 7 and portions of the weight of carrier arm 20 and spring assembly 30 until 
links 50 A and SOB encounter lock pin 54. In the present example, when 
mechanism 10 is in the floating setting, reel 7 shown in FIG. 3 has a down pressure 
corresponding to the weight of reel 7 and the portions of the weights of the various 
supporting structures associating with reel 7. Reel 7 is normally positioned such 
that carrier arm 20 is slightly raised from stop bolt 28. Accordingly, when 
mechanism 10 is in the fixed position, reel 7 is subjected to the additional force 
applied by spring assembly 30. 

[0022] FIG. 6 provides a top view of the assembled floating mechanism 10 while 
FIG. 7 is a cross section taken from plane 7-7 of FIG. 6. In Figs. 7, 8 A and 8B, 
bolts cut by plane 7-7 are indicated in cross section. However, pin 54 is shown in 
full view in FIGs. 7, 8A and 8B for clarity. FIGs. 7, 8A and 8B show the three 
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basic positions of floating mechanism 10. In FIG. 7, mechanism 10 is in a fixed 
setting and in the lowered position. In FIG. 7, pin 54 is inserted through holes 54A 
and 54B and carrier arm 20 is resting against stop bolt 28. In FIG. 8A, mechanism 
10 is in the fixed setting and in the raised position. In FIG. 8 A, pin 54 is still 
inserted through holes 54A and 54B. However, in FIG. 8A, carrier arm 20 is 
raised. Since connecting links 50A and SOB are fixed in FIG. 8A, the upward 
pivoting movement of carrier arm 20 causes sliding trunnion fitting 36 to compress 
spring 40, thereby biasing carrier arm 20 toward the lowered position. FIG. 8A is 
drawn to show the full range of motion of carrier arm 20. Yet, during actual 
operation, carrier arm 20 would generally not raise into the position shown in FIG. 
8 A. Rather, the biasing force of spring assembly 30 would press reel 7 to penetrate 
soil surface 8 as shown in FIG. 2. When mechanism 10 is in the fixed setting, reel 
7 would either break up clods of soil or push them beneath the surface. 

[0023] In FIG. 8B, mechanism 10 is in the floating setting and in the raised 
position. In FIG. 8B, pin 54 has been removed from holes 54A and 54B and 
inserted through holes 56A and 56B. In FIG. 8B, carrier arm 20 is also raised. 
Since connecting links 50A and 50B are free to rotate about pivot bolt 52 in FIG. 
8B, the upward pivoting movement of carrier arm 20 does not cause sliding 
trunnion fitting 36 to compress spring 40 because fixed trunnion fitting 34 is free to 
move. Accordingly, in FIG. 8B, carrier arm 20 is not biased by spring assembly 30 
toward the lower position. Carrier arm 20 is biased by spring assembly 30 toward 
the lower position if carrier arm 20 is further rotated counter clockwise past the 
position shown in FIG. 8B such that pin 54 stops the movement of connecting 
links 50A and 50B. FIG. 8B is drawn to show the full range of motion of carrier 
arm 20. Yet, during actual operation, carrier arm 20 would generally not raise into 
the position shown in FIG. 8B. Rather, the weight of reel 7 and some of the weight 
of the structures connected to reel 7 would press upon reel 7 with less force than 
when spring assembly 30 biases carrier arm 20. When carrier arm 20 is not biased 
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by spring assembly 30, reel 7 rides on top of soil surface 8 in a position slightly 
elevated from that shown in FIG. 2. 

[0024] Although in this example, a link is used to complete a mechanical 
connection between mounting arm 4 and spring assembly 30, it would also be 
possible to interpose such a link between spring assembly 30 and carrier arm 20. 
Moreover, in this example, a pivoting linkage is used to provide floating connection 
for mounting one end of spring assembly 30. Such a pivoting linkage could be 
replaced by another type of link such as for example a sliding or reciprocating link 
which would also include a means for locking the link in a fixed setting or a 
releasing the link to a floating setting. 

[0025] It is to be understood that while certain forms of this invention have been 
illustrated and described, it is not limited thereto, except in so far as such 
limitations are included in the following claims and allowable equivalents thereof. 



